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Publication year 

1990. 
Language 

. EN. 
Publication type 

CPP Conference Paper, J Journal Paper. 
Treatment codes 

P Practical; X Experimental, 
Abstract 

The design, working principle and realization of an electro-thermopneumatic liquid pump based on 
micro-engineering tecliniques are described. The pump, which is of the reciprocating displacement type, 
comprises a pump chamber, a thin silicon pump membrane and two silicon check valves to direct the flow. 
The dynamic pressure of an amount of gas contaijied in a cavity, controlled by resistive heating, actuates the 
pump membrane. The cavity, chambers, channels and valves are realized iji silicon wafers by wet chemical 
etching. Experimental results are presented. Maximum yield and built-up pressure equal 34 mu 1/min and 
0.05 atm. at a supply voltage of 6 V. Results of simulations show good agreement with the actual dynamic 
behaviour of the pump. (7 refs). 
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electric-actuators; etching; integrated-circuit-technology; pumps; semiconductor-technology; valves. 
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Publication type 

CPP Conference Paper, 
Treatment codes 

A Application; P Practical, X Experimental. 
Abstract 

The fabrication of a tluee-way valve on a silicon wafer by micromachining techniques is 
presented. The valve consists of tv/o silicon wafers, a pyrex glass, and a piezoelectric 
actuator. This three-way valve can control gas flow or hquid flow with voltage apphed to the 
actuator. The liquid flow can be controlled from 0.1 mu 1/min to 70 mu 1/min. The results 
from integrating the three-way valve with a micropump to produce a flow injection 
analyzing system are discussed. (4 refs). 
Descriptors 
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Keywords 

three way valve; micromachining techniques; piezoelectric actuator; gas flow; Hquid flow; 

micropump; flow injection analyzing system; Si. 
Classification codes 

B7320W (Level, flow and volume). 

C3260B (Electric equipment). 
Chemical indexing 

Si sur, Si el 



Fulltext Links 

USPTQ Full Text Retrieval Options 
Accession number & update 

5813922, B9803-2575-008, C9803-3260B-003; 980129. 
Title 

Valve-less diffuser micropumps fabricated using thermoplastic replication. 
Author(s) 

Olsson-A; Larsson-0; Holm-J; Lundblath-L; Ohman-0; Stemme-G. 
Author affiliation 

Dept of Signals, Sensors & Syst, R Inst of Technol, Stockholm, Sweden. 
Source 

IEEE Tenth Annual International Workshop on Micro Electro Mechanical Systems. An 
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Japan, 26-30 Jan, 1997. 
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Electronic Journal Document Number: S0924-4247(97)01655-5. 
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Publication type 

CP? Conference Paper, J Journal Paper. 
Treatment codes 

P Practical; X Experimental. 
Abstract 

This paper presents valve-less diffuser micropumps fabricated using thermoplastic 
replication. Thermoplastic replication is very suitable for a valve-less diffuser pump due 
to its simple planar geometry. Two different thermoplastic replication methods have 
been tested: hot embossing and injection molding. We use 0.1 and 0.2 mm deep 
precision-milled brass mold inserts and 20 and 80 mu m deep microelectro formed 
nickel mold inserts defined from deep reactive ion etched (DRIE) silicon wafers. For the 
injection molding a commercially available compact disc injection-molding machine 
(Toolex Alpha MDIOO) is used to fabricate the diffuser micropumps. The cycle times are 
extremely short, less than 10 s per disc, and one properly fabricated nickel mold insert 
can be used to fabricate more than 10000 plastic discs. The plastic material cost is about 
5 cents per disc. Tested pumps reach a maximum volume flow of 1.2 ml min/sup -1/ and 
a maximum pump pressure of 16 kPa, (11 refs). 
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B2575 (Micromechanical device technology) . 
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Here we present the first valve-less diffuser micropumps fabricated using thermoplastic 
replication. Due to its simple planar geometry the valve-less diffuser pump is very suitable 
for thermoplastic replication. Two different thermoplastic rephcation methods have been 
used: hot embossing and injection molding. As mold inserts we used 0.1 and 0.2 mm deep 
precision milled brass mold inserts and 20 and 80 mu m deep microelectroformed nickel 
mold inserts defined from deep reactive ion etched (DRIE) silicon wafers. For the injection 
molding a commercially available Compact Disc injection molding machine (Toolex Alpha 
MDIOO) was used to fabricate the diffuser micropumps with extremely short cycle times. 
One properly fabricated mold insert of nickel can be used to fabricate more than 10000 
plastic discs with a cycle time of less than 10 seconds per disc. The plastic material cost is 
about 5 cents each. Tested pumps reached a maximum volume flow of 1.9 ml/min and a 
maximum pump pressure of 7.7 kPa. (10 refs). 
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